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’ Abatraot

The authors worked cut a procedure for the rapid measurement of the
of apeoimens at temperatures of 1iquid nitrogen and liquid air \
(=196 and «2539%), They give the results of‘nouuuunum con=
duoted at =196 and =253% upon three types of mtalss Copper M-3, brass K
18-62 and %9, R TR '
Antzeduatien
Some of our previcusly published works cited the resulis of investe
igations into the mechanical properties of metals and a nusber of allays
at low temperatures (vide Kostenets, pp 515, 527, 539, 551 in ZMOP Vol I,
1946). They showed that all metals and alloys that pousess the lattioe
of a face-centered cube, such as pure metals, austenite stesls, nonferrcus
alloys, maintain their strength for decreasing temperatures down to -2539,
. with some metals even inoreasing their strength, These results permited l

s T

i scientists to make a more expedient selection of materials for lowstem=

perature apparatus construction and machize studies, Sleter—Che-Ruswken i

modd-literally-t.analataltinpaststrengthioteontied—tn-tngt o yromr |
diovphnevei-or-tnosiibonseirre ‘

It 18 escential that we widen these researches to inolude experimental
tests involving impact loads.

Similar tests were conduoted in 1939 by Poap, Krisch, Haupt (vide
Mitt, Inet. £lr Eisenf, XXX, 219 umi38l), who were the firat to measure
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l thfe#z *253%, of 29 types of various ateels and aleo of
|
:
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hlokel, copper, and lesd.
Their methed, however, suffered great lossss in liquid hydrogen for
! naintaining the oonatancy of the speoimen's tqnperatun at the moment of
: impact and did not allew the rapld nouuromn\.m «253% for
a large muaber of epecimens,

According to their method, each apecimen ia placed in the clamps of a
ram impact machine in a elosed tvo-ply paper box with woody padding, in
which liquid hydrogen is poured, After this, the Dewar flacks with liquid

| hydrogen are removed and the irpact tast is vonducted about 10 seconds
after tie conolusion of pouring,

The comploxity of this procedure resulted in the faot that, apart
from this one work, no other report on impact tests at hydrogen temperatures
have appeared in jrinmt sinco,

I Our report describes a method that peraits ome to conduot, with small
loss of liquid hydrogen, such tests on an ordinary pendulum ram inpact

instrumeny, with etandard specimens, The procedurs is convenient for
tests also at very high temperatures,

.

According to our mothod, each specimen is preliminarily cooled by
. liquid nitrogen down to =196°C, After that, the specimen in transferred
N to a Dewar with liquid hydrogen for further 000ling. The specimen at
! 253% 15 transferred from the Dewar, by means of a special device for
rapid transference, to the clamps of the ram impact instrumont, where the
specimen is placed automatically and oorrectly. The interval of time
from the moment of withdrawsl of the speoimen from the Dewar to the mome
ent of impact is about 0,5 seoond,
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Suoh a proced.re permits a rapid teeting of toughness, at the teme
porature of liquid hydrogen, of a great mumber of apecimens,

Taking {nto acoount the faot that the toughness of strong materisls
under these conditions exceeda 20 Klﬁnz, %o solected for our tests o
J0-kg ram impact machirs of tho Soharpi type,

The opecimens used in the tr.ita were the Monage type (00ST-1524-42)
with a small doviation from O&Ta,

1) The length of & spucinen wes 57 ma; ite end was chamfered te
facilitate its alippage in the guide tube by which the opacimen was fed
from the Dewar to the clamps of the ram impact machine,

‘ 2) The end of the sample has a 4-mm head 5 ma long to which s
- attached a thread for tranaforring the sample from the Lewar to the clamps
of the ram impnot inetrument,
Figure 1 shows a aketoh of the specimen.
| With the aid of this apparatus, impact tests of 21 specimons were
conducted at »253% on Seharpi's ram {mpact machine, for three types of
metals: copper Me3, brass LS=62 and 59,

In addition, for comparison of the nnunnntmt =2539,
impact tests on a small numver of 8pecimens of thece same metals were
conducted at 20° and =196°C,

! Eroliminary Temperature Measurepents

| Acouracy of measurements of impact tests required that the temperature i

p——

of the speoimen be conktant at «253% at the moment of impact,

To verify this basio requirement, a number of experiments were con-
ducted to determine the course and apeed of heating of the specimen when
removed from the cooling liquid (1iquid nitrogen or 1iquid hydrogen),

ey

CONFIDENTIAL

: - 0070036-5
Declassified in Part - Sanitized Copy Approved for Release 2012/05/21 : CIA-RDP82-00039R00010!



H
!
!
4
'

Declassified in Part - Sanitized Copy Approved for Release 2012/05/21 :

CIA-RDP82-00039R000100070036-5

The temperature of the sanple was measured with the help of a therno=
eouple (oeppr-oonuhnun). Une end of the thermogcuple was jressed againgt
tho areoimen, the other end inmersed in the Dewar with the Jiquid nitrogen,

The measurements indicrted that a bare eopper specimen withdrawn from
liquid nitrogen begine to haat 'ip not at once, but in 2 secondsj that {s,
in an interval of time in the course of which the liquid nitrogen on the
surface of the opecimen ig @evaporated,

In experiments with 1iquid hyarogen it was proved that the interval
of time in the course of which the specimen bogine to haat up 1e vory small;
tie temperature of the spacinen begins to rise practically {nstantancously
aftor the withdrawal of the 8pocimen from the liqiid hydrogen, mainly because
of the eondensation of air on it,

It wan hecesrary to find the corditions fer which the spocimen would
maintaln the tumparaturs of liquid hydrogen within the Dewar for a duratiemn
of tim suffiolent to conduet the test (about one second),

Tosts of a great munber of various thermal insulators of the type of
lacquered or paper sovers did not give satisfactory results.

Covering the Bpecimen with a soft thick material that absorbs a groat
quantity of liquid hydrogen turned out to be a good protective means against
heating up, Thanks to this, the temperature of the opecimen ig maintained
constant as long as the hydrogen is not evaporated from tre eovering,

leots showed that this time ip about 3 seconds,

It should be noted that during the tests with 1iquid nitrogen a specimen
covered with this material maintaine ite temperature constant for 20 seconds,

We had to design the testing apparatus in such a way that the testing
time=interval would te less than the time taken to keep the temperature of
the speaimen constant,

In our apparatus this time was about 0,5 second,

: - 0100070036-5
Declassified in Part - Sanitized Copy Approved for Release 2012/05/21 : CIA-RDP82-00039R00!

——




- -00039R000100070036-5
lassified in Part - Sanitized Copy Approved for Release 2012/05/21 : CIA-RDP82-00 c
Declassifi - < :

LR

CONFINENTo

Ihe Acparatys

766 Jyoten gt eopiing 04 tranaforring e spacLamto the e
of ’Iﬁe m g.,né‘:uhln ir lhwnt:,un drui\hg_,/ﬁcuro a‘,(x{d ;1:13{0
pre b P . "
1he apparatus conaistes of a Dewar flask with g m%?lh!.eb ok n
N ' German-silver tube has heen 8oldered; the tube has s BlLATe eroune=;an.10n
fur holding the spocimen, In the lower part, the tule has opat Lige = i
ondn with a smal) bottom. A pourer for filling the Dowar wit» HAquad
hydregen and a tube for drawing off the evaporated hydrogen te the ges
lhiel“o» are also attachod to the °4ps The German=silver tube 18 olosed
with a 1id that g opaned whon the specimen is imnersed in or withdrawn
from the Lowar,
The specimen ia attached to a thin wire which runs on the clamps of
the ram Lumpuet machine inside a oondueting tube=1ike guide,
filth the ald of this wire tho speoimen {s firet immerced into the
Dewar with liquid nitrogen where it is cooled down to =196%, Then the
8pecimen L8 transferred to the Lewar with liquid hydrogen where the specimen
takes on the temperature of =2530¢,
Thereupon the 114 of the tube is opened and, with the help of the
;,5 thread, the specimen in the guide tube is quickly transferred to the clamps
of the ram impact machine
At the moment that thy tranofer of the specimen begins the penculun
of the ram impaet machine begins to fall and the specimen is amashed in ‘
about 0.5 second after the speolmen's removal from the liquid hydrogen, ' |
Such speed required the automatie accurate emplacement of the specimen
upon the clamps of the ram impact machine, This s done by means of springs
and a stopping devioe,

“5a
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The spacimen which 1o Quickly withdrawn b, the thread from \hy Dyper

with liquid hydrogen 1g alvays get up Automatically mo wngs i) M antral

area of the blade and the noteh of the specimon are in aligumnt (vpn dove

lation amounted to about 0,1 mm) and 2) the specimen s tightly compressed

against the elamps of the ram { .aet machine, .
The nulomaueny and correctness of the empl-cement of 6peclmena in

the olamjie of the ram {mpaot machine {g testad prelirinarily on 8pecimeng

Control moysurements werg eonducted by us en the heating=up behavior

at room temperature,

of specimans in the operating atnte; that io, after their transfer from
the Dewar with liquid nitrogen or hydrogen to the olamps of the ram
impnet maohine,

The firut control mensures worg conducted on 8;eeinens cooled down
to =1960¢,

The moment of emplicement of the specimen in the olamps of the ram
impact maohine can be datermined from the knook of thy specimen againet

the arrvsting mviee, From this moment the heuating-up behavior of the spec-

K
"
'
.
]

imen was algo determined,*
It was found that the bare 9oppur specimen, cooled down to =1969¢ and
then quickly put in place in the clamps of the ram impact machine, beging

to heat up {n 1,5 to 2 saconda from the moment of empiacement,

heoping in mind that in vur scheme the specimen is smashed in 0.5 seo-
ond from the moment of it8 extruction from the Dewar, one can consider
with assurance that at the moment of impact the 8pecimen maintains its ‘
temperature unchanged., On the basis of this, the impuct tests at -1960
were conducted on bare 8pecimens,

The control tast on the heating behaviop vas conducted also for

- specimens cooled to the temperature of liquid hydrogen,
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In thie cace the 8peoimn, rrotected by flannel end ceoled down to
=253% and placed tn the olampe of the ram impact machine as deseribed abeve,
begins to hest Up in 1.5 to 1.7 seconds from the moment of emplaconent ,

Thie conparatively slow heating of the eample is explained by the

. following two reasons;

1) A certain q-antity ef liquid hydrogan e ahaorbed by the specimen
and when 1t evaporates ti® sreaimen maintaine it tamperature constant.,

2) The evaporating hydrcpan orentes around the epecimen a protective =«
gasacus hydrogen envelope which pre.ents the Fapld condensation of atr
on the specimen,

Baged on these oxporiments, impaot tegts at =2539C wore conducted on
8jecimens protactad by flanmel, Striet gontrols were made to see that the
duration of 6tay of the sjecimon in alr up to the moment of impaot did
not exceed 0,5 seconds, which ¢ aranteed & conatant temperatire of the
8pecimen at the moment impaot,

It was shown by separate oxperiments that in the linit of error of
‘measurements during the impact tests of the specimens the covering does

not influence the results of measurements.

e Resulte of the Testy

Of the entire number of test Specimens (31), the majerity (21) were

i

4
)
v

tosted for at =253%C, The teats at temperatures o the room
. and liquid nitrogen were conducted for 1 t0 2 spacimens of ench t&oﬁ

M,
metal only for the purpose of comparing the measuremsnts otWﬁ
the transition from 20° to -253%,

The results obtalned from tosts are reduced to tarular form (see
the table),

a7 a
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From thic data it is evident that:

1) The scatter of the values m‘e{nmd for =253 1ta *
very amall, For eopper M=3 {t is sbout 2%; for brass L3=62, about 4%y
and for brase L9-%9, sbout 7%, This indicates the great rersrve of

in the ‘utudhd m;n&a at this temperature,

2) The of copper M=) ag the mul»pern re deerv{nn f'rem 20°C
. to =2539C doed not diminish, but on he conzurw Tttle,

Theoe resulis agree with the data in our previous works on the investe=
igation of the properties of metals for static loade at low temperatures
(vide ZWTF XVI, 1946, pp 515, 527, 539, 551). In this data, the elongation
delta and the contraction psi (which characteriss the plasticity of metals)
of copper increase with decrease in temperature down to =253°%C,

According tho data of Pomp, Krisch, Haupt, tr;o f eleotrolytic
copper increases in tho tomperature interval from 20° to «253°C by about
‘ 30%.

’ 3) The toughness of brass L3-62 and 59 for the transition from
‘ =196° to «253°C falls, but is very snall, brase LS-62 decreasing by &%
t and brass LS=59 by 12%,

These results also agres with tho results of our tests on nonferrcus
elloys under static loads at =196° and =253°C (see our referred earlier work).

Figure 4 a, b, ¢ show photographs of speoimens M-3, L8-62, and LS=59
subjected to an impact test.

[t 48 evident from these photographs that the nature of the fracture
in the specimens at 20°, =196°, and =253% is practically unchanged.

In osnclusion the authors take this opportunity to oxpress their grate
itude to solentific laborutory coeworker L. S. Xan for his anristance dur=
ing the moasurements and also to laboratory master-mochanios N. S. Dogadin
and V. P. Khimchenko for their expert preparation of the apparatus for
the tests.

Submitted 3 April 1948
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‘ Iablar The Influence ¢f Low Temperatures Uponw

of Copper Me3 end Two Types of Bress, L5=59 & @2,

No,  L3-59 No,  LS-62 No, N=3
RRRAME R e
TRETTT TR e Ty
1 54 16 15.8 30 .2
‘ 3 4l 13 15.9 25 20.2
H 37 % 15.1 26 A2
4 4ed 15 16.0 27 a9
5 4ol 18 16,6 28 al.6
6 4ed 19 169 2 21,5
8 3.7 20 17.0 24 21.9
9 3.6 2l 15,6 Averages o
10 o worager a6 0
l n e 16.2 0.6
Average!
4,0 0.3
“END -
cauliom—
-
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